Polyamines and the development of isolated neurons in cell culture.
The possible role of polyamines in the development of isolated neuroblasts from the cerebral cortex of embryonic chick brain was studied by means of three enzyme activated irreversible inhibitors of ornithine decarboxylase. alpha-Difluoromethylornithine (MDL 71782) showed no effects on development at doses which depleted dramatically neuronal putrescine and spermidine levels. In contrast, the two other inhibitors, (E)-alpha-(fluoromethyl)dehydroputrescine (MDL 72197) and 6-heptyne-2,5-diamine (MDL 72175) blocked the formation of neuronal outgrowths completely at 100 microM and higher concentrations. Their effects on neuronal polyamines differed at this concentration considerably. The growth inhibitory effect of the ornithine decarboxylase inhibitors was in all cases reversible: cells which were grown after 3 days of exposure to the drugs in normal medium produced neuronal networks. The presence of putrescine at 10 microM concentration in the culture medium prevented the growth inhibitory effect of 100 microM concentrations of the drugs. This concentration of putrescine was not only capable of preventing, but also of reversing growth inhibition by the ornithine decarboxylase inhibitors. Although the cellular polyamine levels were not correlated with the morphological development of chick embryo cortical neurons, the present study leaves no doubt that putrescine plays an essential role in neuronal differentiation.